09/35^665 



woi 




^INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 
A61J 15/00 // A61M 25/01 



Al 



(11) International Publication Number: WO 98/33469 

(43) International Publication Date: 6 August 1998 (06.08.98) 



(21) International Application Number: PCT/SE98/00145 

(22) International Filing Date: 2 February 1998 (02.02.98) 



(30) Priority Data: 

9700373-5 



4 February 1997 (04.02.97) 



SE 



(71)(72) Applicant and Inventor: BENGMARK, Stig [SE/SE]; 
Barytongrand 17, S-220 70 Lund (SE). 

(74) Agents: STROM, Tore et ah; Strom & Gulliksson AB, P.O. 
Box 4188, S-203 13 Malmd (SE). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, GM, GW, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MD, MG, MfC, MN, MW, 
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO 
patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, 
CM, GA, GN, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: CATHETER FOR PROVIDING A FLUID CONNECTION WITH THE SMALL INTESTINE 
(57) Abstract 

Probe for providing a fluid connection with the small intestine comprising a 
tube (10) to be inserted in the small intestine via the stomach, having proximal and 
distal open ends (10A, 10B) and inherent tendency of coiling over a predetermined 
length at the distal end, and a guide (14) displaceable in the tube from the proximal 
end for straightening said length in order that it shall be straightened during the 
actual insertion into the stomach. According to the invention the tube has at least in 
said predetermined portion a hairy, frosted, rough, ribbed or finned outside surface 
(16). 
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TITLE OF THE INVENTION: Catheter for providing a fluid 

connection with the small 
intestine 

The invention relates to a catheter for providing a 
fluid connection with the small intestine, preferably for 
liquid supply, for example nutriment supply, to said 
intestine but also for diagnostics (injection of contrast 
agent for taking an X-ray of an intestine or taking samples 
of the testine contents or the mucous membrane) , comprising 
a tube to be inserted into the small intestine via the 
stomach, having proximal and distal open ends and having 
inherent tendency of coiling over a predetermined length at 
the distal end thereof, and a guide displaceable in the 
tube from the proximal end thereof for straightening said 
predetermined length in order that said length is 
straightened during the actual insertion into the stomach. 

A catheter of this type is used for post -operative 
nutriment supply via the intestine in order to replace 
intravenous nutriment supply which is more difficult to 
administrate but above all costs 5 to 10 times more and 
also is associated with substantial complications. The 
catheter is positioned at the distal end thereof in the 
small intestine, preferably in the upper part of jejunum, 
in the manner described in EP-C-0 278 97. The catheter 
having said normally coiled predetermined length thereof 
straightened by the guide being pushed into said length is 
inserted at the distal end thereof into the stomach through 
the nose or the oral cavity via the gullet and the 
esophagus, or also percutaneously . At following nutriment 
supply in the normal manner during a predetermined period 
the catheter is advanced from the stomach into the small 
intestine by the movements of the stomach and the 
peristaltic movements of the intestine because the coiled 
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length of the catheter will be processed by the stomach and 
the small intestine in the same manner as the surrounding 
nutriment. Thus, the catheter is self -feeding . Usually the 
coiled length of the catheter should be located in the 
5 upper part of jejunum, and when this position has been 
reached the catheter is fixed such that it cannot be 
further advanced into the small intestine. Once located the 
distal end of the catheter will be held anchored in jejunum 
by the coiled length engaging the inside corrugated surface 

10 of the intestine. The purpose is thus to provide the 

greatest possible friction between the catheter and the 
intestine wall. 

JP-A-08098889 relates to a catheter to be inserted 
into the internal organs of the body and is of the prior 

15 art type having a weight at the distal end thereof in order 
that the catheter can more easily be inserted and located 
in the correct position in the organs. The catheter 
according to said publication in a distal end portion 
thereof forming a guide has a row of a number of polyhedral 

20 bodies having a specific weight of 1 or more and enclosed 
by an elastic film so that the catheter at the outside 
thereof forms unevenness in order to be advanced by 
peristaltic convulsions of the organs. The advantage of 
this embodiment of the catheter is said to be that the 

25 insertion of the catheter and change of the direction 

thereof will be facilitated the pain felt by the patient at 
the same time being reduced. 

The catheter described in EP-C-0 278 937 has been 
found to well satisfy the purpose thereof in practice. The 

30 catheter does not differ essentially from conventional 

nasoenteric silicone tubes and, therefore, the costs for 
manufacturing such a catheter will not be much higher than 
those for manufacturing silicone tubes. It has been found 
that the catheter has advanced into the small intestine in 

35 4 to 6 hours after the insertion. After the insertion it 
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will be kept in the position thereof in the upper part of 
jejunum until it is to be removed usually after seven days 
or so. The risk of the catheter being returned to the 
stomach prematurely is small because said length of the 

5 catheter having a tendency to coil effectively prevents 
dislocation by engaging the inside surface of the small 
intestine. In about 95 % of the cases in which the catheter 
has been used it has attained the intended position in the 
small intestine and has maintained that position. 

10 The advancement of the catheter can be stimulated by 

the supply of Metoclopramide or Erythromycin but not all 
patients can stand these agents due to side effects 
connected therewith. 



15 improve the catheter according to EP-C-0 278 93 7 regarding 
self -advancement without supply of said agents while 
maintaining a safe and even improved retainment of the 
catheter in the predetermined position, and for this 
purpose the catheter according to the invention has 

20 obtained the characterizing features of claim l. 

In order to explain the invention in more detail some 
embodiments thereof will be described reference being made 
to the accompanying drawing in which 



The catheter according to the invention shown in 
35 FIGS. 1 and 2 comprises a resiliently flexible tube 10 



The purpose of the present invention is to further 



25 



30 



FIG. 1 is a side view of the catheter in one 
embodiment thereof with the tube straightened, 
FIG. 2 is a side view of the tube in FIG. 1 when the 
predetermined length of the tube having tendency to 
coil is in the coiled condition thereof, 
FIG. 3 is a fragmentary side view of the distal end 
position of the catheter in another embodiment 
thereof , and 

FIG. 4 is a view corresponding to FIG. 3 of the 
catheter in a third embodiment thereof . 
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preferably of plastic or rubber of medical quality such as 
polyurethane or silicone rubber, having a proximal end 10A 
and a distal end 10B. Preferably, the catheter has an 
outside diameter of 3.6 mm and an inside diameter of 1.5 mm 
5 but it can also have other dimensions. At the proximal end 
10A the tube is provided with a guide socket 11 which 
communicates with the lumen of the tube, while the tube at 
the distal end 10B thereof is provided with a cap 12 which 
communicates with the lumen of the tube at one end and is 

10 closed at the other end and which has between the ends 
thereof radial side apertures 13. Socket 11 serves as a 
finger grip in order that the catheter can be more easily 
handled at the use thereof and can also be used for 
mounting the proximal end of the tube in a holder. 

15 A flexible but unelastic and relatively rigid guide 

14 of steel wire rope having substantially the same length 
as tube 10 is displaceably received in the tube and is 
provided at the proximal end thereof with a finger grip 15 
at which the guide can be held at displacement thereof in 

20 the tube. 

Adjacent the distal end the tube has a predetermined 
length with inherent (programmed) tendency of coiling to 
substantially the shape of a screw winding (memory 
function) as shown in FIG. 2. This property can be imparted 

25 to said predetermined length of the tube by a suitable 

choice of the material and by heating and curing while the 
tube length is coiled on a core. The coiled portion of the 
tube can comprise 1 to 5 turns and can have an outside 
diameter of about 4 0 mm. When the guide is pushed into said 

30 predetermined length of the tube this length is, however, 
substantially straightened as shown in FIG. 1, which 
implies that the guide has such a stiffness that there is 
required in order to bend the same a force which is greater 
than the coiling force of the tube. 
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At least the predetermined length of the tube at the 
distal end thereof having a tendency of coiling according 
to the invention is provided at the outside surface thereof 
with f imbriae-like short hairs as indicated at 16 in FIGS. 
5 1 and 2 in order to stimulate the advancement of the 

catheter and more safely prevent dislocation thereof when 
it is in the predetermined position in the intestine by 
increased friction against the outside surface of the tube. 
However, this can also be achieved in another way, for 

10 example by providing on the tube a frosted, rough, or 

ribbed surface structure. Prior art electrostatic technique 
is well suited for providing an hairy surface on the 
outside of the tube. Said surface is made temporarily 
adhesive by applying some kind of glue, and short fibres of 

15 unitary length are applied on the surface in an 

electrostatic field, the fibres under the influence of the 
electrostatic field being held in a position in which they 
are directed radially outwards from the tube. This position 
will be maintained when the glue has set. 

20 When the catheter is being used it is inserted into 

the stomach through the nose or through the oral cavity via 
the gullet and the esophagus, or percutaneously , with the 
catheter straightened by the guide 14 being pushed into the 
predetermined length with tendency of coiling, i.e. in the 

25 condition according to FIG. 1. The coiled portion being 
dimensioned as mentioned above the tube of FIG. 1 has an 
effective length which is 3 0 mm larger than the length in 
the condition according to FIG. 2. After insertion of the 
catheter into the stomach the guide is withdrawn a distance 

30 corresponding to said difference in effective length, i.e. 
about 30 mm, so that the tube will be free to coil in the 
stomach the tube then being advanced a corresponding 
distance in the stomach i.e. about 30 mm because the 
effective length of the catheter has been shortened by 

35 coiling. Then, the guide is withdrawn completely from the 
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tube. The patient now ingests in the normal way through 
esophagus which of course implies that the tube is 
dimensioned so that there is a space for the passage of the 
food. The food in the stomach will surround the coiled 

5 length of the tube located therein, and this length of the 
tube will be processed in the same manner as the food the 
catheter being advanced in the small intestine by the 
movements of the stomach and then by the peristaltic 
movements of the small intestine. Thus, the catheter is 

10 self -advancing as described in EP-C-0 278 937. When the 

distal end of the catheter is located in the upper portion 
of jejunum the catheter will be fixed against further 
advancement for example by being taped against the body. 
The position of the distal end in the intestine can be 

15 controlled by X-ray, and for this purpose there can be 
embedded in the distal end for example in the cap a 
suitable contrast agent. The coiled length of the catheter 
maintains the catheter in the predetermined position in the 
intestine and thus functions as a dislocation lock. Due to 

20 said length being made hairy, frosted, rough or ribbed the 
"engagement" between the surrounding food and the catheter 
as well as the "engagement" between the inside surface of 
the intestine and the catheter will be increased without 
sliding of the catheter at the insertion being impeded as a 

25 consequence thereof. It is therefore expected that the 
catheter will be 100 % safe with regard to the self- 
advancement as well as the retainment in the predetermined 
position by arranging the catheter in the manner proposed 
according to the invention. 

30 Supply of a nutriment solution or medicaments or, 

alternatively, sampling takes place through the tube after 
the catheter being located in the predetermined position 
thereof . 

In the embodiment according to FIG. 3 the tube is 
35 provided at the outside surface thereof with an axially 
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extending radially projecting fin 17 which in the coiled 
length is located at the inside thereof, i.e. inside the 
screw shaped coil. Also in the embodiment according to FIG. 
4 such a fin 18 is provided but in this case the fin is 
5 located at the outside of the coiled length. The fin should 
be thin and extendible and should be extremely soft and 
flexible and can consist of plastic or rubber. It may be 
made of the same material as the tube but this is not 
necessary. The fin may be formed at extrusion of the tube 

10 to extend not only over the predetermined length with 

tendency of coiling but over the total length of the tube. 
The fin can be combined with a hairy, frosted, rough or 
ribbed surface 16 on the tube, and on one and the same tube 
there may be provided two diametrically opposite fins so 

15 that the predetermined length with tendency of coiling in 
the coiled condition has a fin at the inside as well as the 
outside. On the inside the fin may be up to 10 mm wide 
while the fin at the outside should be no more than 1 a 2 
mm. In a further conceivable embodiment of the invention 

20 the fin extends helically around the tube. The fin or fins 
provide a further strengthened "engagement" between the 
catheter and the food in the stomach, and if the fin is at 
the outside, FIG. 4, between the catheter and the inside 
surface of the intestine for promoting self -advancement and 

25 strengthening of the fixation of the catheter in the 
predetermined position, respectively. 
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CLAIMS 

1. Probe for providing a fluid connection with the 
small intestine, preferably for nutriment supply to said 
intestine, comprising a tube (10) to be inserted into the 

5 small intestine via the stomach having proximal and distal 
open ends (10A, 10B) and having inherent tendency of 
coiling over a predetermined length at the distal end 
thereof, and a guide (14) displaceable in the tube from the 
proximal end thereof for straightening said length in order 

10 that it will be straightened during the actual insertion in 
the stomach, characterized in that the tube 
(10) at least in said predetermined portion has a hairy, 
frosted, rough, ribbed or finned outside surface (16) . 

2. Probe as in claim 1, characterized 

15 in that an axially extending radially projecting fin (17, 
18) is provided on the outside surface of the tube (10) at 
least along said predetermined length with tendency of 
coiling. 

3. Probe as in claim 2, characterized in 
20 that the fin (17) in the coiled portion formed by said 

predetermined length is located at the inside of said 
portion. 

4. Probe as in claim 2, characterized in 
that the fin (18) in the coiled portion formed by said 

25 predetermined length is located at the outside of this 
portion. 

5. Probe as in claim 2, characterized in 
that the fin extends helically around the tube (10) . 

6 . Probe as in any of claims 2 to 5 , 

30 characterized in that the fin is thin and 
extendible as well as soft and easily flexible. 

7. Probe as in any of claims 1 to 6, 
characterized in that the coiled portion 
formed by said predetermined length comprises 1 to 5 turns 

35 and has an outside diameter up to 4 0 mm. 
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8. Probe as in any of claims 1 to 7 , 
characterized in that a hairy surface on the 
tube is provided by electrostatic technique and comprises 
short fibres projecting radially from the surface. 
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